Abstract: Sustainable development is a big challenge for developing countries, due to lack of effective communication about sustainability to the rural population. This paper aims at building a theoretically and statistically sound model to communicate sustainability more effectively in rural areas in order to achieve sustainable development. To this end, the constructs and items of the hypothesised model are identified, based on a focus group discussion and backed by the literature reviewed. Both partial least squares and covariance-based structural equation modelling approaches were used to test the hypotheses and validate the model against multiple indices after analysing survey data collected from 300 community radio listeners in Bangladesh. It was found that the unique media characteristics of community radio positively increased the acceptability of sustainability communications, which in turn affects the behavioural determinants (popular theory: attitudes, self-efficacy belief and social norms) and changed the intention to adopt sustainable behaviour. Example cases from around the world also support the statistically sound model. The paper also provides implications and directions for future research.
community [40] . It allows arguing on a decision as well as enables the target population to understand the original aim and purpose of the communication while creating time, place and context-based utility of knowledge regarding sustainability [38] .
Although community radio is not the only social media in Bangladesh, it is a powerful platform for communication [36] . It has importance to rural areas and marginalised communities not only from the perspective of the government's "Access to Information (a2i) Program" [30] (p. 100) but also from many other aspects. For example, countryside people do not have access to commercial FM radios that cover only the metropolitan areas. Also, most rural people do not have access to conventional social media as they cannot use the internet (most of them do not have a computer, email account or even a smartphone, and many of them lack a formal education), although this is not very unusual compared to many other developing countries. Moreover, government administrations control the government/national radios. The programs aired by those radios are not capable to meet the needs of a specific community. Furthermore, considering the socioeconomic status of Bangladesh, CR is the cheapest ICT platform in terms of investment, sustainability and accessibility to a large illiterate population for health, sanitation and environmental improvement [30] . Also, it has become a driver of sectoral-based development (e.g., for agriculture: farm radio-locally known as Krishi radio), as well as a key player in rebuilding the socio-economic condition of vulnerable communities in the coastal areas during post-disaster periods by airing multiple motivational development programs [33, 37] .
It is claimed that effective communications through effective media might be a key to sustainable development of marginalised or poor communities in developing countries [16] , but there is still a paucity of research in the use of effective media in sustainability communication. For instance, current research in sustainability communication is mostly exploring persuasive communication and behavioural determinants [41, 42] , communication for social change [41] , communication for normative aspects of sustainability and various social subsystems as communicators [16] , as well as environmental campaigns to advancing public dialogue [43] .
On the other hand, although community radio might have an extensive role in sustainability communication, so far, research has mostly been carried out only on its supply side, for example, the roles of CRs in disaster risk reduction [44] ; engagement of community members in management, ownership and communication of CRs [45] [46] [47] ; assessment of the levels of women's participation in community radio stations [48, 49] ; attitude to CRs [50] ; funding and sustainability of CRs [33] ; program module development for women's empowerment [51, 52] ; understanding listeners (number and types of listeners, choice of programs, and where and how much people listen to CRs) [53] ; etc. However, no quantitative or model-based study has been conducted yet to understand how communications about sustainability by CRs can be used to target poor communities and how that can affect people's behavioural intention towards sustainable development. Therefore, the aim of this study is to contribute to this identified knowledge gap by developing a structural model that shows the impact of community radio on the rural people's intention to engage in sustainable practices.
The research framework is based on the following questions: Do the unique media characteristics of CRs influence listeners to quickly accept sustainability communications aired by the CRs? Does quicker acceptance of sustainability communications by the listeners positively affect their behavioural determinants? Do changes in the behavioural determinants positively affect the listeners' intentions to adopt sustainable behaviour? This study aims to explore the unique media characteristics of CRs in terms of sustainability communications; various sustainability communications aired by the community radios in Bangladesh; how the unique characteristics of CRs influence rural people to accept the sustainability messages aired by CRs; and, if people accept sustainability communications aired by CRs, what happens to their behavioural determinants concerning sustainability; and as a consequence, whether their intention to adopt sustainable behaviours is positively influenced.
This paper begins with a literature review, followed by a description of the methodology and materials. Next, it presents the results generated by SEM analysis and then tests the hypotheses based on the results. In the Discussion section, some example cases from around the world are presented to support the current findings. Finally, it provides some conclusions, with implications and directions for future research.
The Interrelationships among Sustainability, Unique Media Characteristics (UMCs) of CRs and Sustainability Communications and the Determinants of Intention to Adopt Sustainable Behaviour
Psychologically, "sustainability" focuses on achieving sustainable well-being of every human being [54, 55] concerning environmental, economic, social and cultural perspectives [1, 12, 56] by promoting enrichment, growth and flexible change [54, 55] . Therefore, sustainable development is viewed as a complex and lengthy process of development [1, 12] . First, environmental sustainability refers to keeping the natural environment fit for humans and other creatures, while satisfying human needs [57] . For environmental sustainability, availability of information and skills for biodiversity conservation, the intention to adapt to climate change and resilience are crucial to rural people [58] [59] [60] [61] . Second, economic sustainability indicates increased productivity, the economic efficiency of people's efforts, balanced agricultural and industrial development, and consistent economic growth [12, [62] [63] [64] ; for economic sustainability, dissemination of occupation-relevant developmental information is found to be the most vital resource in third-world countries [64] . Third, social sustainability is a mechanism to ensure multiple aspects of social wellbeing [4, 65] . By applying democracy at the grassroots level, strengthening local civil society, increasing social cohesion [66] [67] [68] and building sustainable capacities in rural areas, amongst other actions, a community can achieve social sustainability [7] . Fourth, cultural sustainability refers to preserving cultural identity, traditions and culturally formed norms [58, 69] to bring about a satisfactory intellectual, emotional, moral and spiritual society [69] .
To achieve environmental, economic, social and cultural sustainability, the people of a community must have a definite intention to adopt sustainable behaviour [3, 5, 12, 58, 62, 63, [70] [71] [72] [73] . Intention, in this regard, is dependent on the way people perceive sustainability (e.g., psychology), their feelings or knowledge relating to sustainability, especially their belief in their ability to make a change or deal with transitions, and other people's influence (i.e., respect and concern for the self and others) on their decisions towards sustainability [74] [75] [76] [77] . However, in many developing countries, people have reluctant attitudes, and poor self-efficacy beliefs, as well as normative beliefs about sustainable behaviour [5, 74, 75] . Therefore, these antecedents to intention need to be shaped to create a community involved in the sustainable development process [5, 15] . Therefore, communication about sustainability in a society mostly derives from knowledge developed through media [56] that needs to be accepted by the rural people. For this, a community requires communication media with a high level of acceptability [78] that can quickly inform, motivate, enable and guide people [75] . However, earlier researchers have found that people's acceptance of a message depends on it coming from a credible source [79] and relating to people's needs and real benefits [66, 78, 80, 81] .
The credibility of a source is dependent on how much its orientation matches people's shared values, feelings and sensitivities, and how much its delivery system matches their receptive capabilities, as well as how much a community owns it [78] . No media system meets these criteria more fully than community radio; this two-way community communications medium (third-tier broadcasting) [8, 18] is the most trusted and authentic among the rural masses [82] . It gives its listeners access to both the information and means of informing [24, 25, 83] . It provides communications which are consistent and based on the socio-cultural context [5] , as well as beneficiary-oriented [7, 84] . Community radio targets either a homogeneous or heterogeneous group of rural/urban or marginalised people within a locality or specific geographical area [7, 85] . It has an extensive reach and is human, interactive, as well as community-focused [82] .
Community radio can be availed by any rural community, due to its low costs for infrastructure and program production and distribution compared to any other broadcasting medium [86] [87] [88] [89] [90] [91] [92] [93] . This radio station can even be run during a disaster, when other national and private broadcasts are not working [94] . A CR's management is entrusted to a "community radio council", which consists of all the classes of people of a society, including small entrepreneurs, social activists, farmers, fishermen, unschooled people, women, youth, ethnic, academics and religious groups [95, 96] . Moreover, a modern community radio station, in many countries, is combined with traditional ICTs in telecentres (e.g., computer, internet, telephone, mobile phone and fax), creating an opportunity for disadvantaged people to use the CR station as a training centre for ICTs on a participatory basis [86, 97, 98] . This not only gives the rural people digital touch but also empowers them in terms of information needs to improve their standard of living [99] .
In a CR station, people can simultaneously access information, education and entertainment, as well as participate as planners, producers and performers [18, 100] . Even in a few countries, enough community participation in radio programming is a legal requirement to continue a community radio [47] , which is very unlikely with traditional media. The CRs also have a powerful listeners' club unlike commercial and state-owned radios [56, 100, 101] . The clubs are voluntarily formed groups of local people affiliated to radio stations that support their stations by providing comments on the programs, collecting feedback from other listeners, taking part in program production, performing as a platform for discussion and learning together, spreading positive word of mouth, providing membership fees and collecting donations from community members [102] . Besides the members of a listeners' club, ordinary people can also request special programs and give feedback on the broadcast programs, using emails, mobile phones, and social media, or they can participate in live broadcasting, using mobile phones [56, 100, 101] . The multifaceted involvement of local people in a CR's operation and programs means the communications are free from the influences of government, private organisations, political parties and other institutions [7, 103] . Additionally, this process makes rural people feel that the messages are dependable and trustworthy, thus fostering acceptance of the broadcast messages by the target population [19, [104] [105] [106] [107] . In a nutshell, the localism, participatory development and communicative sustainability basis, as well as a different pattern of operation make it a unique community media. Therefore, the first hypothesis to be tested is:
H1:
The unique media characteristics of a community radio can positively influence its listeners to accept the sustainability communications it airs.
In principle, rural people have a traditional attitude towards development. They believe that they are developed if they are economically solvent, thus able to identify a solution to a problem within a short time and can consume sufficient goods and service offers [54] . They tend to become self-centred [55] . They hardly consider conservation with growth, and possibly ignore resilience, life in a broad context, or the impact that today's actions can make on tomorrow . Therefore, for sustainable development, the way rural people think and feel about sustainability needs to be changed [5, 16, 19] , because a change in attitude is the precursor to behavioural change [5, 108] . However, changing attitudes through communications involves targeting all the three components of attitudes; namely, cognitive, affective and behavioural/conative aspects [109, 110] . Cognitive factors or beliefs refer to the impacts of the availability of information/knowledge on forming an opinion about an object/action; affective factors represent emotions/feelings about the outcome of an action; and the behavioural components constitute commitment or involvement in a decision to act or to work towards the desired outcome [110] .
Researchers of communication theories claim that interpersonal interaction and relationships play a vital role in increasing positive feelings towards adopting recommendations in joint decisions regarding an issue needing a solution [79] . As the communications aired by community radios are self-generated, they are accepted by the people of the community without any doubt [103, 111, 112] , and thus influence the affective component of attitude (i.e., feelings about an object). Also, as the real beneficiaries are engaged and empowered in the decisions to communicate [103, [111] [112] [113] , this can increase their commitment to implement them (i.e., the behavioural component of attitude). Moreover, as the discussions in the joint decisions regarding an issue are recorded from the beginning to end and broadcast in the same form, this increases the ability of both the participants and the general audience to evaluate the messages, information and knowledge (i.e., the cognitive component of attitude). Attitude is a mental state [114] , and the more positive the attitude, the more the positive intention people may have towards certain behaviour [115, 116] . Therefore, further hypotheses can be proposed:
H2a: People's acceptance of sustainability communications positively influences their attitude to sustainability.
H2b:
Positive attitude to sustainability increases community radio listeners' intention to adopt sustainable behaviour. Besides attitude, a certain level of self-efficacy belief is also important to engage in sustainable behaviour. This is a person's self-perception or belief in their ability to perform a task or bring about a desired outcome [117] . However, through competent communication media, increasing positive expectations of one's performance and the desired outcomes (self and social benefits) of an action [118, 119] , people's levels of self-efficacy can be improved. Self-efficacy can be increased by communicating multiple causes and consequences of a problem, types of actions and decisions, and how easy it is to take the recommended actions to solve that problem [79, 120] . Also, communication of positive emotions by famous figures, a role model's success story or peers' experiences about the benefits of a process can increase self-efficacy to engage in that process [121] .
Community radios organize participatory programs in different forms [122] , where the community's people can take part physically, mentally and emotionally [103, 111, 112] , along with outside experts, to critically analyse a community's multiple problems and solutions from different socio-economic and socio-cultural perspectives at the grassroots level [24, 25, 85, 122] . This process of participation may provide psychological feedback to the participants. Moreover, informative, explanatory, demonstrative, storytelling and edutainment-based programs combining scientific and indigenous knowledge [24, 25, 85, 122] can increase self-efficacy by manipulating vicarious experience, expectations of performance outcomes and verbal persuasion.
The self-efficacy of a person is crucial when performing any behaviour that is new or difficult [123] , and sustainable behaviour may initially be perceived as a complex behaviour to follow in a given situation in the rural areas. Therefore, people with higher levels of self-efficacy belief are more likely to behave sustainably [117] .
Thus, additional hypotheses are proposed:
H3a: If people accept sustainability communications aired by a CR, it can positively influence their self-efficacy belief for sustainability.
H3b:
Positive self-efficacy belief in sustainability increases community radio listeners' intention to adopt sustainable behaviour.
In addition to attitude and self-efficacy belief, social norms are critical determinants of intention to adopt sustainable behaviour [124] . Social norms are unwritten expected behaviours in a society, community or social group [125] . Social norms include injunctive norms (normative social influence) and descriptive norms (informational social influence) [126] and share a similar meaning to the subjective norm in the theory of planned behaviour [74] . They describe the shared understandings of actions and learnings of what one should do and how to do it in a social system, or following others' good practices [74] . Thus, social norms can be shaped by highlighting individual best practices, summary information about a group, and institutional signals [127] .
Social interactions and norm-based communications or persuasive messages enhance normative beliefs or social norms [128] . Media can increase the perceptions of social approval or disapproval through broadcasting news stories on the impacts of a particular behaviour (what one should do and how to do it) and the consequences of policy actions (institutional signals) in society regarding that behaviour [129] . Media create common knowledge through transmitting to other individuals or groups of people what an individual or a group of people already know and what they are currently learning and why; if others participate in a particular action, it changes the norms of why one should do so [130] . Community radios demonstrate one community's members' best practices, the indigenous knowledge of rural people and the scientific knowledge of people from outside the area in the form of edutainment-based programs [24, 25, 85, 122] . Moreover, unlike the mainstream media, in the participatory communication of CRs at the radio premises, as well as at the listeners' clubs, the members can easily and freely discuss rights and wrongs [131] . Thus, every member can understand every other member's reactions, government policy and other stakeholders' expectations regarding a social issue [130, 132] . This, in turn, easily shapes social norms towards positive social change and sustainable development [74, 127, 133] . Hence, two more hypotheses are to be tested, as follows:
H4a: If people accept sustainability communications aired by a CR, it can positively influence their social norms in favour of sustainability.
H4b: Positive social norms towards sustainability increase community radio listeners' intention to adopt sustainable behaviour.
Hypothesised Model
Following the literature reviewed, a hypothesized model (see Figure 1 ) was developed. It is intended to explain the intention of a CR listener to adopt sustainable behaviour. The unique media characteristics of a CR were assumed as antecedents to the acceptance of sustainability communications by its listeners. Acceptance of sustainability communications was assumed as a cause of change in attitudes, self-efficacy beliefs and social norms, and these, in turn, were assumed as the determinants of adopting sustainable behaviour by the listeners. members can easily and freely discuss rights and wrongs [131] . Thus, every member can understand every other member's reactions, government policy and other stakeholders' expectations regarding a social issue [130, 132] . This, in turn, easily shapes social norms towards positive social change and sustainable development [74, 127, 133] . Hence, two more hypotheses are to be tested, as follows:
H4a: If people accept sustainability communications aired by a CR, it can positively influence their social norms in favour of sustainability.
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Following the literature reviewed, a hypothesized model (see Figure 1 ) was developed. It is intended to explain the intention of a CR listener to adopt sustainable behaviour. The unique media characteristics of a CR were assumed as antecedents to the acceptance of sustainability communications by its listeners. Acceptance of sustainability communications was assumed as a cause of change in attitudes, self-efficacy beliefs and social norms, and these, in turn, were assumed as the determinants of adopting sustainable behaviour by the listeners. The framework incorporates the basic elements of the theory of reasoned action or theory of planned behaviour [74, 134, 135] and self-efficacy theory [118, 136, 137] . In this model, social norm is an external factor and its elements (injunctive and descriptive norms) can be influenced by communications [128, 129, 138] . Although attitude is an internal factor, the attitudinal elements (cognitive, conative and affective) are affected by communication interventions [41, 42] . Moreover, self-efficacy belief, which combines internal and external factors while deciding on an action, might also be modified by communications [79, 128, 139, 140] .
Materials and Methods
This research uses an explanatory approach because it is the most suitable way to measure the impact of one phenomenon on another and to explain the pattern of relationships between them [141] [142] [143] . Because of the unavailability of published quantitative research in the interdisciplinary area of sustainability and community media, the researchers adopted a mixed-method technique, including a focus group discussion to identify and explain questionnaire constructs and items in each construct [144] followed by a questionnaire survey to collect responses on the research problem from a large sample of the target population. The framework incorporates the basic elements of the theory of reasoned action or theory of planned behaviour [74, 134, 135] and self-efficacy theory [118, 136, 137] . In this model, social norm is an external factor and its elements (injunctive and descriptive norms) can be influenced by communications [128, 129, 138] . Although attitude is an internal factor, the attitudinal elements (cognitive, conative and affective) are affected by communication interventions [41, 42] . Moreover, self-efficacy belief, which combines internal and external factors while deciding on an action, might also be modified by communications [79, 128, 139, 140] .
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This research uses an explanatory approach because it is the most suitable way to measure the impact of one phenomenon on another and to explain the pattern of relationships between them [141] [142] [143] . Because of the unavailability of published quantitative research in the interdisciplinary area of sustainability and community media, the researchers adopted a mixed-method technique, including a focus group discussion to identify and explain questionnaire constructs and items in each construct [144] followed by a questionnaire survey to collect responses on the research problem from a large sample of the target population.
Participants
The focus group discussion was conducted with radio station managers (three), educated radio program presenters (three) and listeners (four) at the premise of one (i.e., Radio Chilmary in Kurigram District) of the six community radio stations selected for this study. The participants were selected from three different districts based on convenience and judgment of the researchers. The survey was conducted in September 2017. The surveyors randomly approached potential respondents found on the streets, at the marketplaces or their homes within a 10-15 km radius of six CR stations in six districts (i.e., actually the Upazila/subdistrict of Gaibandha, Kurigram, Bogura, Naogaon, Rajshahi and Chapai Nawabganj) in the northern part of Bangladesh. The areas covered by the CRs are poor and underdeveloped compared to other parts of the country. The respondents were asked whether they listen to community radio. Among 400 qualified respondents (65% of them were male), only 306 respondents (i.e., 76.5% response rate) participated in the survey. However, after collecting the data, the responses from only 300 respondents were included in the final data sheet (i.e., N = 300) as six questionnaires were found to have missing answers.
Procedures and Measures
In the semi-structured session of the focus group, the sustainability communication contents aired by the CRs in Bangladesh were presented before the participants to assist them in understanding the relationship between the "sustainability concept" and behavioural determinants towards sustainability that the CRs can affect. The same contents were also presented in the final questionnaire to assist the respondents in understanding the subject matter. The contents were identified based on a review of the literature on CRs in Bangladesh [30, 32, 34, 35, 37, 44, 46, 48, 53, 94] and classified under the four pillars of sustainability [4, 7, 12, [56] [57] [58] [63] [64] [65] [66] 69 ] (see Appendix A).
During a one-hour discussion, the focus group identified six items to measure the "unique media characteristics", three items each for "acceptance of sustainability communications", "attitudes to sustainability" and "social norms" constructs. It also identified four items to measure "self-efficacy belief" and "intention to adopt sustainable behaviour" constructs, in addition to four items to measure the intention to adopt sustainable behaviour.
Based on the explanations given by the focus group about the constructs and items, with minor changes in wording, a structured questionnaire [145] [146] [147] was developed in Bengali, the native language of Bangladesh, to assist the respondents to understand correctly. Two professors of Bengali literature assessed the face validity of the questionnaire, and a pilot test of 100 respondents was conducted in one of the six study districts.
The first section of the questionnaire contained four fundamental listenership questions, which were measured using categorical scale (see Table 1 for items and the scales used to measure them in the questionnaire). The respondents also had to mention their professions/citizen group on the questionnaire. The second part contained questions for testing the hypothesised model and was measured on a five-point Likert scale, which is very popular in social science research [148] [149] [150] . Twelve Master's students from a public university in Bangladesh, voluntarily assisting in the survey, gave explanations of the questions to the less-educated respondents in order to generate more reliable responses and reduce response time. The respondents were asked to provide their contact addresses, professions and signatures on the questionnaire. After the survey, the researcher randomly contacted 150 respondents and found everyone was correctly interviewed as reported by the surveyors that ensured a higher degree of reliability of the survey.
Data Analysis
The researchers used IBM SPSS Statistics for Windows, version 22 (IBM Corporation, August 2013, Armonk, NY, USA) to input the surveyed data and for preliminary analysis. Data on the listenership questions were analysed using percentiles. On the other hand, SEM techniques (confirmatory factor analysis followed by a path analysis) were used to test the hypothesised model, as it is a widely used approach by researchers in social science [151] [152] [153] [154] [155] . Both partial-least-squares-based structural equation modelling (PLSc-SEM) and covariance-based structural equation modelling (CB-SEM), using SmartPLS 3.0 (SmartPLS GmbH, September 2017, Hamburg, Germany) [156] and AMOS 21 (IBM Corporation, March 2013, Shrinkwrap, USA) [151, 157, 158] , respectively, were used in a single study to compare the model's fit against a number of fit indices to strengthen the statistical soundness of the assessment [42] .
Results
After analysing the surveyed data about the essential listenership characteristics, it was found that a majority of the community radio listeners have the minimum education required to understand the programs (i.e., 68.6% between six and twelve years of schooling). Most listeners (i.e., 76%) use FM receivers in mobile phones to listen to the radio and they listen regularly (i.e., 61.7% listen eight or more hours per week, 54.8% listen every day and 35.7% two to four days per week), and they are not from same citizen group rather they are from diversified backgrounds (See Table 2 ). 
Housewives, youth (school and college going students)-(20%) Minorities and tribal, and religious activists-
Before measuring the impacts of the variables on one another in the hypothesised model, a confirmatory factor analysis was done using PLSc bootstrapping of SmartPLS software. The results showed (see Table 3 ) that all the variables were strongly loaded (i.e., between 0.702 and 0.820) onto their respective constructs, except two variables of the "unique media characteristics (UMC)" construct (i.e., weakly loaded: umc_04 and umc_05 with 0.149 and 0.138 values, respectively). Therefore, those two variables were not included in the final path analysis. No collinearity problem was found. This is an important quality of a good model based on the SEM approach [157, [159] [160] [161] [162] [163] . The analysis also showed that the data were normally distributed. The values of the inner (i.e., between constructs) variance inflation factor (VIF) are between 1.00 and 2.00, whereas outer VIF values are between 1.57 and 2.21 (i.e., nor > 5.0) [162, 163] . All items are significant at 0.00 level. Two variables (i.e., umc_4 and umc_5) were found with very low loadings and VIF values (bold and italic), therefore haven't included in the path model. Critical ratio (CR) > 3.0; Standard error (SE) < 0.1. CA: Cronbach's Alpha; CMR: Composite Reliability; AVE: Average variance extracted. Italic and underlined are T-values. SRMR = standardized root mean square residual; RMR = root mean square residual; RMSEA = root mean square error of approximation; PCLOSE = closeness of fit; CFI = comparative fit index; TLI = Tucker-Lewis index; IFI = incremental fit indices; NFI = normed fit index; GFI: goodness-of-fit indices.
Reliability and Validity
The values of Cronbach's alpha ranged between 0.774 and 0.851. Such high values of Cronbach's alpha ensure excellent consistency in responses across the items within the measure [142, 148, 160, 164] . Also, the values of composite reliability or construct reliability of most of the constructs are excellent (i.e., 0.80 threshold) according to SEM researchers [164] [165] [166] . Furthermore, the AVE was found to be >0.50 (i.e., between 0.531 and 0.606), which also ensures convergent validity [161] . In case of discriminant validity, the values of the Fornell-Larcker criterion between constructs ranged between 0.503 and 0.778, [167] ; the coefficients of correlation between the latent constructs were between 0.503 and 0.717 (i.e., not too high-0.90 nor too low-0.30), and the values of cross-loadings suggested by the experts were low (weakly loaded onto irrelevant constructs [168] [169] [170] [171] [172] . Moreover, the values of Heterotrait-Monotrait Ratio (HTMT) between the constructs ranged from 0.503 to 0.717. This ensures the discriminant validity of the data [154, 160, 173, 174] . Moreover, the values of standard error (SE) or standardised residuals were <0.1, and the critical ratios for all the items were >3.0 (based on the covariance-based structured equation approach) or the T-values >1.96 (i.e., 2.88 and 10.76) between constructs (based on the partial-least-squares-based SEM approach) [164] , indicating no possibility of model misfit [157] .
Hypotheses Test
The hypotheses of this study were evaluated based on the results of path analysis (i.e., the effect size of one variable on another in total, direct and indirect effects) [152] and the proportion of explained variance (R-squared) of a particular construct [151, 152, 160, 161, 175, 176 ] (see Table 3 and Figure 2 ). In the path model, the effects are the causes of change in one variable due to the presence of or change in another variable [157] . The total effects are equal to the sum of direct and indirect effects, but direct effects are the immediate and unmediated effects of one variable on the others in the model [152] . As the listeners like the characteristics of a CR, their chance of accepting the sustainability communications aired by a CR increased by 58.9%. Also, the unique media characteristics of CRs explain 34.6% variance (R 2 values) in the acceptance of sustainability communications. Thus, the significant impact of UMC on ACP is statistically sound. Thus, the results clearly support the first hypothesis (i.e., H1: The unique media characteristics of a community radio can positively influence its listeners to accept the sustainability communications it airs). 
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The hypotheses of this study were evaluated based on the results of path analysis (i.e., the effect size of one variable on another in total, direct and indirect effects) [152] and the proportion of explained variance (R-squared) of a particular construct [151, 152, 160, 161, 175, 176 ] (see Table 3 and Figure 2 ). In the path model, the effects are the causes of change in one variable due to the presence of or change in another variable [157] . The total effects are equal to the sum of direct and indirect effects, but direct effects are the immediate and unmediated effects of one variable on the others in the model [152] . As the listeners like the characteristics of a CR, their chance of accepting the sustainability communications aired by a CR increased by 58.9%. Also, the unique media characteristics of CRs explain 34.6% variance (R 2 values) in the acceptance of sustainability communications. Thus, the significant impact of UMC on ACP is statistically sound. Thus, the results clearly support the first hypothesis (i.e., H1: The unique media characteristics of a community radio can positively influence its listeners to accept the sustainability communications it airs). Acceptance of sustainability communications by the listeners had a 59% impact on the probability of bringing about a change in their attitudes toward sustainability. Also, 0.344 or 34.4% Acceptance of sustainability communications by the listeners had a 59% impact on the probability of bringing about a change in their attitudes toward sustainability. Also, 0.344 or 34.4% of the variance in attitudes is explained by the acceptance of sustainability communications aired by community radios. Therefore, the significant effects of acceptance of sustainability communications on the listeners' attitudes toward sustainability claims, H2a (people's acceptance of sustainability communications positively influence their attitudes toward sustainability) is confirmed. Moreover, the positive change in attitudes explains 30.3% of variations in the intention of the listeners to adopt sustainable behaviour. So, H2b (positive attitude to sustainability increases community radio listeners' intention to adopt sustainable behaviour) is also confirmed.
When people accept sustainability communications whole-heartedly, not only do their attitudes toward sustainability change, but their levels of self-efficacy belief also improve. The level of self-efficacy belief of these community radio listeners is improved by 59.6% if they are exposed to sustainability communications regularly. Also, acceptance of sustainability communications explains 35.5% of the variance in self-efficacy. So, due to the changes in their level of self-efficacy, their intention to adopt sustainable behaviour is also increased. The study found that self-efficacy belief leads to 32.9% intention of the rural people to engage in sustainable behaviours. Moreover, the strength of structural relationships between acceptance of sustainability communications and self-efficacy belief in relation to sustainable behaviour is 0.355. Therefore, based on the size of effects and strength of relationships between the constructs, hypotheses H3a (if people accept sustainability communication aired by a CR, it can positively influence their self-efficacy belief for sustainability) and H3b (positive self-efficacy belief in sustainability increases community radio listeners' intention to adopt sustainable behaviour) are confirmed.
In addition to attitudes and self-efficacy belief, people's social norms in relation to sustainable behaviour are significantly affected by how much people accept sustainability communications. The study found that, if people accept sustainability communications, their social norms will be positively changed by 60.6%, which results in 31.9% change in intention to adopt sustainable behaviour. Also, the coefficient of determination, or the proportion of variance (%) that the acceptance of sustainability communications can explain in social norms is 36.7%. Therefore, based on the effect size and strength of relationships, hypotheses H4a and H4b are also said to be supported. Moreover, attitudes, self-efficacy belief and subjective norms (the endogenous variables) substantially explain the variance (67%) in the intention to adopt sustainable behaviour (dependent variable).
The study also found that acceptance of sustainability communications (ACP) affects attitudes, self-efficacy belief, and social norms at similar levels (i.e., 0.585, 0.596, 0.606 respectively). These, in turn, affect intention to adopt sustainable behaviour, also at similar levels (0.303, 0.329, 0.319, respectively). In this regard, the independent variable and the endogenous variables have less indirect effects but more direct effects on other variables. Moreover, the coefficient of determination or the proportion of variance explained in the endogenous latent variables are also almost similar (i.e., acceptance of sustainability communications 0.346, attitude to sustainability .342, self-efficacy belief to sustainability 0.355, and social norms to sustainability 0.367). This evidence supports the equal importance of attitudes, self-efficacy belief and social norms as three behavioural determinants in the model, where the aim is to measure the impact of sustainability communications via community radios.
Model Fit Indices
The structural model fits the data very well, based on a number of model fit indices. The value of χ 2 (Chi-square) of the model is low (184.6) compared to the degrees of freedom (163) in CB based SEM analysis with p = 0.119. The value of standardized root mean square residual (SRMR) in PLS-SEM is 0.025 and the value of root mean square residual (RMR) is also 0.025. Additionally, the value of root mean square error of approximation (RMSEA) in CB-SEM is 0.021, which is well below the cut-off criteria of <0.07 [177] [178] [179] or <0.06 [160, [170] [171] [172] . Moreover, the value of criteria for the closeness of fit (PCLOSE) is 1.000 (i.e., >0.50) [151] . Furthermore, the values of the comparative fit index (CFI), Tucker-Lewis index (TLI), incremental fit indices (IFIs), and normed fit index (NFI) are >0.95. Also, the value of goodness-of-fit statistic (GFI) (0.937) is close to 0.95 and much higher than RMR (0.025), which indicate a very good model fit [171] .
Discussion
This research has found that the listeners of a community radio perceive that the sustainability communications aired by the CR can increase their self-efficacy belief regarding a development issue. Communications by community radio can influence the sources of self-efficacy belief [24, 25, 85, 122] . For example, CRs organise many-to-many discussions or demonstrations, where people of different backgrounds can participate to share indigenous and modern knowledge on developmental issues [104, 105, 122] . In this way, ordinary people's level of confidence to learn from other community members or share sustainability matters with them, or persuade them to engage in sustainable behaviour, can be increased. Through broadcasting a community's unity or ambitions (courageous speech or voice) to make a change towards sustainable development, the general public can be verbally persuaded. By listening to the success stories or performances of someone similar to themselves or their neighbours, the listeners' self-efficacy belief can be improved through vicarious experience. Through highlighting current capabilities or creating a dream or imagination of future benefits, the expectations of performance outcomes can be increased [118, 119] .
Increased self-efficacy belief influences local people to explore the opportunity and use their capabilities to engage in a sustainable process. For example, it has been found practically that Radio Mukti improved riverside people's knowledge and built capacity for sustainable fishing through broadcasting dialogues between experts and local fishermen, whereas, before the program, they felt that it would be quite impossible for them [44] .
Community radio, by broadcasting storytelling by local fishmongers, farmers, mat weavers, petty traders and hunters of the Obane community, on what to do and how to do it, in the local melodious traditional chorus, improved the levels of self-efficacy of local communal labourers to engage in the 10 km dredging project in the Luhue River (that had remained a curse for 40 years) [180] . The radio regularly announced the schedule of participation in the work and names of those who had already participated, and this motivated the broader community to quickly finish the dredging project to prevent the river from choking. This also enabled them to maintain the normal ecological processes and ultimately to sustain flora and fauna, as well as revive economic life and restore the community as a food basket [180] .
At Ziniaré in central Burkina Faso, Radio Yam Vénégré, by broadcasting a series of 45-minute radio magazine programs based on recordings of the community members' best practices, their indigenous knowledge and simple techniques from every corner of the villages, vastly enabled the local people to prevent soil degradation, deforestation and water waste [181, 182] .
Community radios contribute to bringing economic sustainability to the farmers through knowledge-building programs. These examples strengthen the researchers' claim that communication interventions via CRs change the listeners' levels of self-efficacy belief, and because of that, they can engage in sustainability practices.
Moreover, unlike the mainstream media, through participatory communications (i.e., conversations) at the radio premises or at the listeners' clubs and live phone-ins, the members can easily and freely debate on the rights and wrongs regarding a social issue or government policies. Thus, the community's people understand each other's expectations and reactions about an issue [130] , either by directly participating in the conversations or by listening to the live broadcasts. Such direct interactions of community members with the communications initiated by community radio easily shape their social norms regarding sustainability. For example, "Radio Padma", by airing talk shows (by experts, social activists, local women journalists, youth, and members of listener clubs) on women's empowerment positively shaped the social norms of both the young and older people [183] [184] [185] [186] [187] . Consequently, they later started protesting Eve-teasing, acid crimes, gender inequalities and other such unsustainable social behaviours in rural areas in Bangladesh [183] . Moreover, Radio Ada and Shimly radio in Ghana affected the listeners' social norms about what they should and should not do to keep the local culture alive in a community, through organising drama and storytelling in very original style. Such programs were so influential that the local youth enthusiastically started practicing local chorus, music and comedies in all social gatherings [104] , whereas those who were fond of modern music had previously almost forgotten the root of their own culture [188] .
In any research based on SEM, the results regarding reliability and validity criteria, model fit indices mentioned by the experts and the effect size of one variable on the others are critical to evaluating the quality of a model [161] [162] [163] [169] [170] [171] . Therefore, unlike many other sustainability researchers, who compare a model just against a couple of indices, we have used both the PLS-SEM and CB-SEM to compare our model's fit against many indices. The study reveals a normally distributed dataset with no collinearity problem and above-accepted range of values of Cronbach's alpha [189] , average variance extracted and T-values (critical values), and with high levels of reliability and validity for the hypothesised model.
The values of some indices generated by PLSc-SEM and CB-SEM are not very different. The study found a low value of χ 2 , which indicates a low level of discrepancy between the sample and fitted covariance matrices [172, 190] . The chance of getting such an integrated model, in reality, is very high (there is over 11% chance; p-value 0.119 > 0.05), whereas many researchers ignore this important index [171, 172] .The values of standardised root mean square residual (SRMR) and root mean square residual (RMR), generated by PLS-SEM and CB-SEM, respectively, are the same, which is unusual in many pieces of research, and indicates perfect goodness-of-fit of our model [161, 191] . Moreover, according to many SEM researchers (e.g., [153, 158, 160, 171, 172, 190] ), the high values of other fit indices (i.e., >0.95) indicate an excellent model fit.
In this socioeconomic behavioural study, the substantial influence (>0.30 to 0.60) of the latent constructs on each other (i.e., direct and total effects: insignificant indirect effects, but greater direct effects) and moderate to high levels of strength of relationships (R 2 > 0.20) [159, 192] among them are realized (values between 0.342 and 0.672). The study shows that sustainability communications broadcast over community radio services affect over 50% of current levels of attitudes, self-efficacy beliefs and social norms, which in turn results in significant (or moderate) positive changes in intentions to adopt sustainable behaviours among rural people in developing countries.
Although many researchers found that the impact of communications on the antecedents to intention to adopt sustainable behaviour varied [16, 41, 193] , the current research found something different. Due to the unique media characteristics of community radio, sustainability communications aired by community radio services affect people's attitudes, self-efficacy beliefs and social norms simultaneously at a very similar level; these, in turn, affect their intention, also at very similar levels, to adopt sustainable behaviour. Therefore, this research proves that, in order to change rural people's behaviour towards sustainability through communication interventions by CR, they should be designed in such a way as to include such communication elements that simultaneously target attitudes, self-efficacy beliefs and social norms.
The current research has found that community radio services are becoming very popular in Bangladesh, as in many other developing countries [53, [194] [195] [196] . In five years, the CRs have covered 30% of the total population in their broadcasting area in Bangladesh [53] . Although Bangladesh is a developing country, the mobile penetration rate is very high, (i.e., subscriber penetration is growing over 40% per year) [197] . A substantial number of mobile phone users are now found even in the rural areas [198] , and among them 76% use an FM receiver to listen to CRs and to access over 480 different programs per week [197] . Thus, people listen to CRs from their workplaces, listeners' clubs, and while they travel [53, 199] . The current listener groups are engaged in many semi-skilled jobs, including small enterprises, retail shops and farming, which comprises the majority of rural youth, who potentially can contribute a lot to sustainable development in the rural areas [53, 200] . This research found the second reason to be that people like the CRs, neither because they may get jobs in the media sector (i.e., item no, uc_5 with insignificant value) nor because CRs entertain people better than any other media (i.e., item no. uc_6 with negligible value) (See Table 1 for the items), but because CRs represent the opinions and interests of the ordinary people [94] . Community radios are the only media where poor and disadvantaged people are empowered to participate in the communication process [66, 201] and they control the means of communication (way of delivery) [8, 23, 89, 192] . These characteristics enhance CRs' familiarity, credibility and integrity to local people [202] [203] [204] [205] , so it removes any doubt about the communication interventions and enhances the trustworthiness of the aired messages [181] .
Moreover, from a social perspective, CR is a medium of peace that nurtures multiple languages and preserves the diversified heritage of the world, as well as observing the values of the International Development Community of the United Nations (i.e., peace, inclusion, equity and accountability) at the roots of sustainable development [90, [206] [207] [208] . Thus, people find that community radio is a trusted and true development partner and so they accept it for social, economic, environmental and cultural sustainability communications. Therefore, the researchers' claim that the unique features of CR influence the rural people to accept sustainability communications through this medium has been found statistically and theoretically sound.
The communication intervention of community radio is initiated by a participatory communication process, where people's direct involvement creates an opportunity to evaluate any decisions regarding sustainability. Also, such involvement increases emotional attachment and behavioural commitment, thus affecting all the components of attitudes of the participants. Moreover, the CRs broadcast real discussions and dialogues as those happen in participatory communication; as a result, the broader community feel the same way as the participants do in the communication production, and therefore, their attitudes to sustainability can be easily influenced [68, 103, 111, 112] . For example, in Bangladesh, it has been found that community radios have changed the attitudes of people living near the coast to climate change and human-made disasters through broadcasting relevant programs [185, 209, 210] .
Researchers report that over 75% of listeners of "Radio Nalta" in the Satkhira District in Bangladesh agreed that, after listening to the environmental programs aired by the radio, their traditional attitudes to temperature rise, soil infertility, river erosion and salinity in the locality had changed [210] . Radio Mukti has changed riverside people's attitudes to human-made disasters, river erosion and scarcity of fish [44] . Oltoilo Lemaa community radio in Kenya, with its self-initiated programs (i.e., broadcasting dialogues among experts, local government authorities and ordinary people on human and wildlife relationships from various points of view) has changed local people's attitudes to wildlife preservation and management of natural resources [19, 56, 92] , whereas before the intervention, the local people thought that the forests and wildlife were assets of government, not of the locals [92] . Such changes in attitudes led to positive intention to reduce hunting and deforestation dramatically in that region [19, 92] .
Implications
This research can inspire and guide interdisciplinary researchers from rural society, community radio, and sustainability communication areas, as well as other development stakeholders, to contribute more to the sustainable development of the rural communities. However, to harvest the benefits of CRs in sustainability communications, the interveners need to identify the strengths of CRs, participate in dialogues with the local people or sit with them to initiate the most appropriate methods of communication. The regional accent and local language must be used in all the development contents to be communicated. The messages should be based on sustainability themes with authentic, rational appeal and should be executed using slice-of-life, authoritative, demonstration and informative execution styles, and should target all the components of behavioural determinants simultaneously, as discussed above.
Policymakers can apply the CRs positively to contribute to achieving the 2030 agenda for sustainable development (Sustainable Development Goals). They may use this different medium to bring changes in attitudes, improve levels of self-efficacy belief and positively shape the levels of social norms of the rural masses through multiple communication interventions. Community radios can be widely used to develop skills among the rural masses, based on indigenous and modern knowledge, to assist them in securing alternative incomes, sustainable farming, and small business promotion to increase opportunities for self-development and poverty eradication. Through initiating dialogues between the stakeholders and broadcasting those along with experts' opinions, CRs can easily engage listeners in waste management, renewable energy, natural resource preservation, water management, forest and mountain management, wildlife management and land management.
The CRs can be used to disseminate climatic information (e.g., early weather warnings, adoption of new methods of cultivation and cropping patterns, preparedness for disaster, risk sharing due to climate change, etc.) in remote areas, even when electricity is not available. Through organising multiple cultural programs with indigenous design and delivering them in a community's most accessible way, a CR may efficiently transmit traditional cultural values and explore root culture and nurture to protect it. Moreover, CRs can be applied to bring social sustainability in developing countries where social cohesion is crucial. Some well-developed programs can contribute to diffusing gender equality (e.g., women's empowerment, rights to gender, etc.), social well-being (e.g., elimination of eve-teasing, gambling, dowry, etc.), resource sharing as well as accountability of the government authorities (e.g., transparency, rules and regulations, etc.).
Moreover, from methodological points of view, young researchers in the sustainability communication and media interdisciplinary arena may learn how to conduct a focus group discussion, develop a structured interview questionnaire, and use both covariance-based SEM and partial-least-squares-based SEM with the same dataset. They would also learn about how to interpret reliability, validity and other critical issues of an SEM-based model. This research also guides people on how to interpret the impacts of the variables in a path model and model fit indices towards building a theoretically and statistically sound model in the world of communication.
Limitation and Directions for Future Study
Although the study shows excellent potential for using CRs for sustainable development based on an integrated model, it has a few limitations. The impact of CRs on the rural people regarding their intentions to adopt sustainable behaviour is measured based on the opinions of the respondents in the form of a structured interview questionnaire, not a self-administered questionnaire, due to the variation in literacy among the participants. Although the interview was recorded using a mobile phone and the authenticity of interviews was checked later by phoning the respondents, in the future, a self-administered questionnaire survey can be conducted. Moreover, in the case of the structured model, only attitudes, self-efficacy belief and social norms were used as determinants of intention to adopt sustainable behaviour; other factors, for example, "ethical obligation and motivation" as internal, as well as "opportunity to explore" as an external factor, might be examined as mediators [75, 76, 85, 211] . No observations or experiments were carried out to verify whether the perceived changes in the intentions of the rural people were due to the intervention of the community radio itself or not.
Furthermore, no open-ended questions were used in the survey. Therefore, in the future, a modified questionnaire combining both closed-ended and open-ended items with detailed demographic variables can be used. Also, the survey did not include the characteristics of non-CR listeners and had the data of only CR listeners. In sustainable issues, the non-CR listeners can be important in some cases, especially in sustainable behaviour that can rather be an area of future research as a comparative study.
Experimental design can be applied to verify the findings of the current study. In particular, a district or a few districts or a few villages can be selected, then their current level of sustainability practices can be recorded. Afterwards, some sustainability interventions can be taken by a community or their representatives or policymakers through CRs for a specific period, and, either after or during the intervention campaigns, rural people's change in attitudes, efficacy beliefs, social norms and intentions can be measured and compared with their pre-intervention status. Thus, possibly the real impact of the CRs on the rural communities regarding their intentions to adopt sustainable development processes can be fully realized, and a model finalised for use in this regard all over the world.
Conclusions
It was found that people do not primarily like CRs as a source of entertainment, but as a medium of participatory communication that works as the voice of the locals and is owned and managed by local people. Therefore, people find it reliable or dependable. Due to these unique media characteristics of CRs, people find the aired communications are easy to understand, valuable and trustworthy, so they accept them whole-heartedly. Therefore, changes are realised in people's attitudes (belief in sustainability, like to learn, love to perform), self-efficacy belief (knowledge, skills, confidence) and subjective norms (other people do, approval, reward), and they engage in environmental, economic, social and cultural sustainability actions in their daily life.
Effective sustainability communications are necessary to engage rural people to adopt sustainable actions. However, this research has found that rural people perceived that no communication media other than community radio could be the most effective intervener. The researcher has drawn a hypothetical model derived from a focus group discussion that was backed up by the literature reviewed. Both covariance-based SEM and partial-least-squares-based SEM were applied to analyse the collected data from 300 (as entered in the final data sheet) respondents, and the model was found to be sound, based on the global goodness of fit criteria.
Although the research was conducted in Bangladesh, the results of the research are in line with many previous case studies on community radios in other parts of the world. Therefore, community radios can easily be used by development agents in all developing nations, including both public and private sector stakeholders. Lastly, through broadcasting participatory-based communications on sustainability issues concerning a specific context, CRs can vastly contribute to sustainable development. 
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Appendix A
Social issues: Rights of child, adolescent, marginalised, disabled, fishermen, street children, women and girls, senior citizens; rights to information; citizen rights and responsibilities; gender equality, women's empowerment; protesting dowry, drugs, child marriage, tobacco, alcohol, human trafficking, acid crime, Eve-teasing; child and mother nutrition, child mortality, healthy cooking, health education, reproductive health; safe migration; religious norms, morality, and superstitions, wellbeing, peace; access to law and justice; issue-based development programs through local language, local government administration/governance, NGO service delivery news, public service announcements; preschool education; and school-based entertainment; local personalities.
Environmental issues: Local biodiversity and environmental best practices; early disaster warning and post-disaster risk reduction, rehabilitation; adaptation to climate change; river erosion, river filling, tree plantation, mountain keeping and deforestation; sustainable land use and management; neighbourhood cleanliness, water, and sanitation, open defecation; renewable energy: biogas and solar, use of energy saving equipment; jute-made goods vs plastic.
Economic issues: Local small and successful entrepreneurship; guidance on: poultry, fisheries, livestock, agricultural produce and preservation, opportunities for exports, crop rotation, family farming, sustainable irrigation; market/price, alternative income generation opportunities; ICTs for development; job information; career show; vocational and technical education for early career; youth development; English language for better career; overseas employment opportunities; handicraft; small and cottage industry news; development motivation.
Cultural issues: Entertainment in local dialects-traditional songs, drama, theatre; local art and crafts, local life and livelihood; indigenous cultural knowledge and language of marginalised people; local literature, poetry/poets, singers, artists; local history and liberation war; local sports, heritage, and tourism; national, local and religious festivals; local fashions and cooking; western culture vs local culture; special day celebration; life of celebrities.
